GENERAL COMMENTS
This cross-sectional study of 296 Chinese women examined the relationship between urinary triclosan concentrations and prevalence of PCOS. The authors found that women in the highest tertile of urinary triclosan concentrations had almost 2 times the odds of being diagnosed with PCOS compared to women in the lowest tertile. Moreover, among women without PCOS there was a positive non-linear relationship between urinary triclosan and LH and LH/FSH ratio.
While this study sought to better understand a relevant question of public health significance the limitations seem to outweigh the strengths and temper my enthusiasm for the paper. My main concerns regard the high amount of missing data that was never justified or explained. I also was not convinced by the results of their fractional polynomial models-while the statistics were supportive of a significant non-linear relationship, the graph appears to show no relation.
Below are some more specific comments and questions to help improve the paper:
1) The way the paper is currently written it is unclear how participants were recruited into the study and who exactly formed the study base. Were all of these women presenting for infertility treatment? How many women were approached to participate? How many agreed? What was the original aim of the study? What was the rationale for excluding women with genital tract malformation?
2) Why were urinary triclosan levels measured in less than half of the original population? The women in this subgroup were also quite different than the original population. Why was there so much missing data for the questionnaire if an in-person interview was conducted with participants?
3) Similarly why did only about half of the PCOS and non-PCOS women have hormone levels measured? Were hormone levels not routinely measured in all participants? 4) Were all subjects in the study given a full work-up to diagnose PCOS? Could there possibly be any undiagnosed PCOS cases among the non-PCOS women?
5) It is unclear to me how the effect estimate for tertile 3: 1.99 (1.05, 3.79) has a p-value of 0.0682 assigned to it. The 95% confidence interval does not include 1. Is this a typo?
6) The non-linear positive associations between urinary triclosan and LH and LH/FSH were not that striking when viewed visually. In fact, the graph appears to show no relationship. Table 4 does not help any further with the interpretation of the non-linear relationships as it is very hard to understand.
7) The discussion would benefit from more discussion on why triclosan levels are so much lower in this population. Is triclosan regularly used in personal care products in China? Are there regulations concerning triclosans use in consumer products in China?
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GENERAL COMMENTS
The authors have (1) explored a possible relationship between exposure to triclosan (an environmental chemical) and PCOS and (2) investigated possible endocrine disrupting activity of TDS by exploring a relationship between the chemical and LH as well as the LH/FSH ratio. The cross-sectional study measured urinary TCS, LH and FSH in women with and without PCOS. The PCOS population was excluded when an association between TCS and LH and LH/FSH ratio was investigated. The authors conclude that TCS is higher in PCOS women vs the non-PCOS group. The authors also report that LH and LH/FSH increased nonlinearly with elevated TCS in the non-PCOS group. Since an increase in LH/FSH also characterised the PCOS group, and since a nonsignificant increase in LH was also observed, this suggests a possible endocrine mechanism. There is increasing concern over the effects of triclosan and other environmental chemicals on reproductive health and this study focussed on a population in China is very timely. The paper itself includes a very valid justification and the data has been robustly analysed using appropriate statistical models. Furthermore, the strengths and weaknesses of this study are well-articulated. The paper is BMJ publication standard and I have no further suggested changes.
of PCOS. The paper is well written and the obtained results are presented in a clear a very interesting manner.
VERSION 1 -AUTHOR RESPONSE
Reviewer(s)' Comments to Author:
Reviewer: 1 Comments to the Author 1) The way the paper is currently written it is unclear how participants were recruited into the study and who exactly formed the study base. Were all of these women presenting for infertility treatment? How many women were approached to participate? How many agreed? What was the original aim of the study? What was the rationale for excluding women with genital tract malformation?
The original aim of the study was to investigate the relationship of environmental endocrine-disrupting compounds (EEDCs) with infertility. We provided pamphlets to women who were waiting to see a doctor at the outpatient clinic and told them that we were conducting a scientific investigation. If they were interested in participating in this study, please come to see the research nurse at a designated room. Unfortunately, we cannot tell exactly how many women had carefully read the pamphlet. Thus, the study population may not totally represent all the patients in the infertility clinic. However, it is unlikely that the self-selection bias was based on the level of TCS exposure. This limitation, therefore, may reduce the generalizability of the results to other population but not necessarily the internal validity of the findings. We have added this limitation to the Discussion (Lines401-405).Genital tract malformations due to agenesis, absence of fusion, or combinations of different anomalies may manifest itself in combination with abnormal reproductive endocrine functions.1 Thus, infertility due to genital tract malformation with or without surgery was excluded from this study. We have revised the "study sample" in the method section (Lines144-161) Reference 1. Acien P, Acien MI. The history of female genital tract malformation classifications and proposal of an updated system. Human reproduction update 2011;17(5):693-705.
Triclosan was measured in all participants of the PCOS group with urinary sample available (84/118) and in a sample of the non-PCOS group (212/556). Subjects with and without TCS measures had no significant difference in most of the demographic characteristics or reproductive hormone levels in either PCOS or non-PCOS group (all P value >0.05 with an exception of the education level in non-PCOS group). Missing data for the questionnaire involved smoking, drinking and caffeine consumption behavior. At beginning of the survey, behavior of no consumption of cigarette, alcohol or caffeine was recorded as missing in questionnaires, which could not be differentiated from the real missing data. We conducted a multiple imputation (five imputations) using the Markov chain Monte Carlo (MCMC) method for the missing values of smoking, alcohol and caffeine consumption. Then we explored the relationship of PCOS with smoking, drinking and caffeine consumption in crude and adjusted models. None of these variables was significantly associated with the outcome (P<0.05) using either imputed or the original database. Therefore they were not retained in the final models (Lines 212-218).
3) Similarly why did only about half of the PCOS and non-PCOS women have hormone levels measured? Were hormone levels not routinely measured in all participants?
All these hormones (estradiol, progesterone, LH, FSH) were tested routinely to search for an etiology of infertility when patients were first seen by the physician. But not all hormones would be tested in the subsequent consultation. In our study, some infertile women were already tested in other hospitals previously. That is why only half of the PCOS women had hormone levels measured.
4) Were all subjects in the study given a full work-up to diagnose PCOS? Could there possibly be any undiagnosed PCOS cases among the non-PCOS women?
All subjects in the study were routinely given a full work-up including all diagnosis tests required for PCOS when infertility was confirmed. PCOS was diagnosed according to the revised 2003 Rotterdam criteria [meeting at least two out of three criteria: oligo-or anovulation; clinical and/or biochemical signs of hyperandrogenism; polycystic ovaries and exclusion of other etiologies (congenital adrenal hyperplasia, androgen-secreting tumors, Cushing's syndrome)]. Although all subjects were given a full-up work for the diagnosis of PCOS, the misclassification of PCOS and non-PCOS may exist. This misclassification was not associated with the level of TCS exposure. This bias may draw the results towards the null. It was another limitation of our study. We have added this point to the discussion section (Lines398-401).
We are sorry that it was a typo. It should be p=0.0482. Given that both the confidence interval and p value reflect statistical significance and the former is more informative, in the revised table, we kept the confidence interval.
Thank you for your comments. We have removed Table 4 to the appendix (Appendix Table 5 ). And we have presented the predicted values and 95% CI of LH and LH/FSH based on the selected models in Appendix Table 6 .
Given that we did not have any assumption for the association between TCS and LH and LH/FSH, fractional polynomial regression models were used to explore the relationship. A best-fitted model was chosen from models with the power terms of TCS concentration with a predefined set of values (-2, -1, -0.5, 0, 0.5, 1, 2, 3). It has been demonstrated that the set of models could provide adequate flexibility and types of shapes to fit potential linear and nonlinear relationships.2 In the current study, a mild positive relationship was found between urinary triclosan and LH and LH/FSH in the non-PCOS group which had low TCS exposure level. 7) The discussion would benefit from more discussion on why triclosan levels are so much lower in this population. Is triclosan regularly used in personal care products in China? Are there regulations concerning triclosan use in consumer products in China?
Thank you for your suggestion. We have revised the discussion accordingly (Lines324-349).TCS is also widely added to personal care and household products as an antibacterial and antifungal agent in China. But the personal care products may not be used as frequently as that in the United States and Europe. The difference in TCS levels across studies may reflect differences in consumer behavior of personal care and household products among countries and regions.
Reviewer: 2 There is increasing concern over the effects of triclosan and other environmental chemicals on reproductive health and this study focussed on a population in China is very timely. The paper itself includes a very valid justification and the data has been robustly analyzed using appropriate statistical models. Furthermore, the strengths and weaknesses of this study are well-articulated. The paper is BMJ publication standard and I have no further suggested changes. 
GENERAL COMMENTS
The authors have addressed the comments raised during the review process and the manuscript is substantially improved, particularly the discisssion.
REVIEWER
Maria De Falco
University Federico II of Naples, Naples, Italy REVIEW RETURNED 09-Feb-2018
GENERAL COMMENTS
The authors have deeply answered to all the reviewer's comment.
REVIEWER
Margaret Smith University of Oxford, UK REVIEW RETURNED
29-Mar-2018
GENERAL COMMENTS
The paper is well written. The main logistic regression analysis looks sound. However I have a number of issues with the presentation of some results and other statistical analyses. 
VERSION 2 -AUTHOR RESPONSE Reviewer(s)' Comments to Author:
Reviewer: 3
Reviewer: 2
The authors have addressed the comments raised during the review process and the manuscript is substantially improved, particularly the discussion.
Reviewer: 4
The paper is well written. The main logistic regression analysis looks sound. However I have a number of issues with the presentation of some results and other statistical analyses. Thank you for pointing this out. We have now revised Table 1 (P12-13) and Appendix Tables 5 and 6 according to your suggestions.
I do not think that the fractional polynomial has been interpreted correctly. The Authors have used a second degree polynomial without adequate testing of the statistical significance of adding the second TCS term. This should be done by comparing the deviances. For example the best second degree model deviance is 831.3 and the best first degree model has deviance 834.6. I suspect that the Pvalue will be >0.05 and therefore no justification for the second degree polynomial term. The same should be done for the one degree model before accepting the first degree polynomial over the linear model. Also it is stated in the methods that log transformed hormone levels were used wherever possible. Most importantly, the authors also need to test whether the final polynomial model chosen is better than the null model without TCS. Appendix Table 5 does not tell us that at present. I suspect that this section could be very much simplified.
The best fitted model was defined as one that maximizes the likelihood (minimizes the deviance) and chosen from the alterative models (references 23, 24). The power term of TCS concentration for the best first degree model (0.5) fitted for the relationship between TCS and LH was not nested within that of the best second degree model (-0.5, 0). Neither of the power terms of TCS concentration for the best first or second degree model included linear term of TCS. So the significance tests for the comparison among models could not be done based on the difference of deviance. To test whether the final polynomial model chosen is better than the linear model and the null model, we tried to fit fractional polynomial models with the linear term and the terms of TCS in the best fitted model (Appendix Tables 3 and 4 ). It was proved that the fractional polynomial regression models were significantly better than the linear model and the null model. Although we could not compare the models simply based on the difference of deviance when the terms of TCS in the best fitted first degree models were not nested in that of the best fitted second degree model, a similar trend for the relationship between LH and TCS was showed by the curves fitted to the models (Appendix Tables 3  and 4 , Appendix Figures 1 and 2) . And also based on the various effects of environmental endocrine disruptors on reproductive health at different dose demonstrated in literatures (references 26-28), we think that non-linear fractional polynomial models would fit the association between TCS and reproductive hormone better than linear models. We have now added the description of the significance tests among final polynomial models and linear models, null models in the manuscript (P11 Lines 217-220) and the Appendix. Red curve: predicted curve fitted to the best first degree model (p=0.5) with adjusting for age, education, and BMI.
Black curve: predicted curve fitted to the best second degree model (p=-0.5, 0) with adjusting for age, education, and BMI.
Grey curve: predicted curve fitted to the third degree model (p=-0.5, 0, 1) with adjusting for age, education, and BMI.
Blue curve: predicted curve fitted to the linear model (p=1) with adjusting for age, education, and BMI.
Appendix Table 4 Significance tests Grey curve: predicted curve fitted to the second degree model (p=0.5, 1) with adjusting for age, education, and BMI.
I also have worries about the predicted values presented in Appendix Table 6 and Figure 2 . The range is huge. Have they calculated 95% CI for individual observations, rather than for the mean?
Thank you for your suggestion. The 95% CI for individual observations and the expected values were presented as below. The confidence interval narrowed down substantially when we use the 95% CI for expected values. We have now revised Figure 2 and Appendix Table 8 accordingly.
Appendix Table 4 . I have not previously come across a situation where the best fitting second degree model has higher deviance than the best fitting one degree model. Please check.
VERSION 3 -AUTHOR RESPONSE
Reviewer(s)' Comments to Author: Reviewer: 4 Please could the authors do the following before the paper is finally accepted.
Appendix tables 3 and 4. No need for the 3 degree FP model. Just include best fitting 2 degree, best fitting one-degree, linear, model without LH or LH/FSH. Include powers of the polynomial terms in these models. Compare best 2 degree with best one-degree, best one-degree with linear. Compare chosen model with model without covariate to assess overall statistical significance of LH or LH/FSH in the model. Highlight final chosen model.
We have revised Appendix tables 3 and 4. Comparisons between the best fitted first degree model and the best second degree model, the best first degree model and the linear model based on deviance were presented. Because the power term of TCS concentration for the best fitted first degree model was not nested within that of the best second degree model, the comparison between models based on the deviances only gives approximate P values. The model with the minimal deviance was chosen as the best fitted model. The selected models fitted for the relationship between TCS and LH, TCS and LH/FSH without covariates were statistical significant (F=3.23, P=0.043;
